





CONCRETE 


CONSTRUCTION P © BOX 444 ELMHURST ILLINOIS TERRACE 4 5110 









JANUARY 1961 


COMING NEXT MONTH 



















editor and publisher 


WILLIAM M. AVERY 
Cement Mason’s Manual—Part IV. The February 


co-publisher installment in this series takes up in considerable 
JOHN M. ENGLE detail the specific problems peculiar to concreting 


operations in both cold weather and hot weather. 
assistant editor 


CLARISSA B. McKNIGHT 


contributing editor 
RALPH IRONMAN 





production manager 
DOROTHY LUXFORD 





Lightweight Structural Concrete. The second article 
in our series on lightweight concretes will deal 
specifically with structural mixes involving such 
aggregates as expanded clay, shale, slate and slag. 


ADVERTISING OFFICES 


home office 


P. O. Box 444—Elmhurst, Il. 
TErrace 4-5110 


















east coast 


WALTER J. MASTERSON JR. 
P. O. Box 206—Essex, Conn. 
South 17-1838 


Grouting Under Water. Proper use of accelerating 
admixtures can produce grouts which will set in 
3 to 4 minutes under water. This article will 
describe work done with materials of this type in 
repairing Florida seawalls. 













NATIONAL 
READY MIKED 


CONCRETE 
ASSOCIATION 


: 4 Over 36,500 copies mailed. Edited for all who are concerned with quality, 
ygpecadinnn tlie son catathagees job placed concrete (including prestress, tilt-up, lift slab, and thin- 
Accepted as controlled circulation shell) —its specification, production, handling, forming, reinforcing, plac- 
publication at Chicago, Illinois. ing, finishing and curing: Concrete Contractors, General Contractors, 
Individual subscriptions at the rate of Engineers, Architects, Industrial Construction and Maintenance Men, 
$5.00 per year, $9.00 for 2 years (U.S.A.); Highway Engineers, Ready-Mix and Prestressed Concrete Producers. 
$10.00 per year (foreign). Single copies. $1.00. 
Bound volumes of previous years’ issues, when 
available, at $10.00 (U.S.A.), $15.00 (foreign). 
Subscription and bound volume orders must be 
accompanied by check or money order. 













by Concrete Construction Publications, Inc. 


About our page numbers: The pages of Concrete Construction Magazine 
are numbered continuously from January through December each year 
as a means of facilitating the use of bound volumes for reference 
purposes. 





After concrete is in place it should be protected 
against freezing. The strength of concrete that has been 
subjected to a single freezing cycle at an early age can 
be restored to normal by resumption of favorable curing 
conditions. But such concrete will not have the resist- 
ance to weathering nor will it be as watertight as con- 
crete that has not been frozen. Where several cycles of 
freezing and thawing occur at an early age, strength 
and other qualities are permanently affected. This is 
one of the reasons why such flatwork as sidewalks and 
driveways placed late in the fall sometimes deteriorate 
within a few years. Most problems can be minimized 
by the following precautions: 


7 PLAN IN ADVANCE 


Have equipment and materials ready before cold 
weather arrives. 
Provide heaters, insulating materials and enclosures. 


Use high-early-strength concrete where job condi- 
tions make it desirable. 


| / + ye a ) 


2 HEAT THE MATERIALS 


The temperature of the concrete as it is placed in the 
forms should be between 50 and 70 deg. F for slabs. 

When air temperatures are between 30 and 40 deg. F, 
the mixing water should be heated. 

When air temperatures are below 30 deg. F, the mix- 
ing water and sand (and sometimes coarse aggregate) 
should be heated. 

No frozen aggregate lumps should be in concrete at 
the time it is placed. 

To prevent flash set, materials should not be over- 
heated. Maximum allowable water temperature is about 
140 deg. F 


Do not place concrete on frozen ground—unequal 
settling will occur when the ground thaws. 
Fresh excavations should be covered with straw or 


other insulating material to prevent the ground from 


freezing until concrete can be placed. 


Remove all ice and frost from forms and steel rein- 
forcing. 














SB USE ACCELERATORS 
CAREFULLY 


Use about 1 Ib. of calcium chloride per sack of ce- 
ment to hasten hardening. Not more than 2 Ib. should 
ever be used because of danger of flash set. 

Don’t use any admixtures to prevent concrete from 
freezing. 

Don’t use calcium chloride with other admixtures 
which accelerate hardening. 


4 PROVIDE SUITABLE CURING 
TEMPERATURES 


Maintain temperature of concrete, when using normal 
portland cement, at 70 deg. F for 3 days or 50 deg. F 
for 5 days. 

Maintain temperature of high-early-strength concrete 
at 70 deg. FE for 2 days or 50 deg. F for 3 days. 


Do not allow concrete to freeze during next 4 days. 
Cool concrete gradually at rate of 1 to 2 deg. per hour 


until it reaches the outside temperature. 


5 Keep JOB CONDITION 
RECORDS 


Record date, hours, weather conditions and temipera- 
ture (both of air surrounding concrete and surface of 
concrete) at least twice daily. 
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G PROTECT CONCRETE 


Insulation, such as with a thick blanket of straw, with- 
out artificial heat is often sufficient protection for slabs 
on ground. 

At lower temperatures housing and artificial heat 
are necessary. 

Housings can be made of wood, insulation board, 
waterproofed paper or tarpaulins over wood frames. 

Circulate moist warm air between floor slabs and 
housing. 

Avoid the risk of fire by placing coke or oil-fired 
heating units away from flammable material. Vent to 
outside. 

Raise heating units above the floor to avoid rapid 
drying of concrete underneath. 

Keep concrete moist, especially near heating units. 
In cold weather when artificial heat is applied, moisture 
for curing is still very important. First wet the slab well 
with water and cover with waterproof paper. Then 
apply heat to keep from freezing. This water treatment, 


along with covering, prevents the surface of the slab 
from drying out. 








hot weather concreting 


Concreting in hot weather poses some special prob- 
lems. Among these are strength reduction and cracking 
of flat surfaces due to rapid drying. Concrete may stiffen 
before it can be consolidated because of rapid setting 
of the cement and excessive absorption and evaporation 
of mixing water. This leads to difficulty in the finishing 
of flat surfaces. 

Most of these problems can be minimized by the 
following precautions: 


7 PLAN AHEAD 


Be prepared with necessary equipment and material 
well in advance of hot weather. 

Be sure of an ample water supply for sprinkling sub- 
grades, wood forms and aggregates, and for curing. 

Have tarpaulins or polyethylene sheets and lumber 
ready for sunshades and windbreaks. 

Schedule work so that concrete can be placed with 
the least delay. Jobs could be started late in the after- 
noon during extremely hot periods. 


2 USE COOL MATERIALS 


Use concrete which has been chilled during prepara- 
tion. Stockpiles of coarse aggregate should be sprin- 
kled with water to cool the aggregate by evaporation. 
Mixing water should be chilled in very hot weather by 
refrigeration or by using ice as part of mixing water. 
The ice should be melted by the time concrete leaves 
the mixer. 


3 PREVENT ABSORPTION 


Sprinkle subgrade and wood forms just before plac- 
ing concrete so they will not absorb water from the mix. 

Coarse aggregates should be sprinkled before they 
are added to the batch. 






























4@ PROTECT AGAINST 
H EVAPORATION 


Erect windbreaks to prevent strong, hot winds from 
drying exposed concrete flatwork surfaces while they 
are being finished. 





5 PLACEMENT AND FINISHING 


Don’t delay in placing concrete. Strike it off and 
darby it at once. 

Place temporary covers, such as burlap kept con- 
tinuously wet, over the fresh concrete immediately after 
striking and darbying. 

When ready for final finishing, uncover only a small 
section immediately ahead of the finishers. Cover again 
at once after final finish and keep the cover wet. 

Any delays in finishing air-entrained concrete in hot 
weather usually lead to the formation of a rubber-like 
surface which is difficult to finish without leaving rip- 
ples or ridges. 
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G cure IMMEDIATELY 


Start curing as soon as surfaces are hard enough to 
resist marring. 
If curing compound is to be used, apply it immedi- 
ately after final finishing. See that adequate and uni- 
form coverage is obtained. In extremely hot weather 
it is advisable to cover the slab with water for 12 hours 
before using curing compound. 
Keep the concrete surface constantly wet to avoid 
alternate wetting and drying during the curing period. 
Continue curing for at least 7 days. Water not only 
acts as a curing agent but also cools the slab. 


FILE: Foundations 


SHELL FOUNDATIONS 


WHAT CAN POSSIBLY BE DRAMATIC about a founda- 
tion? Foundations are by their very nature pro- 
saic. They perform a utilitarian function, they 
transfer the loads collected by and originating 
within the structure to the supporting soil and 
they do it quietly and without fanfare. They are, 
in a word, self-effacing. 

But shell foundations are different.** Although 
they, too, have performed their function well and 
quietly, because of their unique nature they have 
been argued against and noisily championed by 
construction men, college professors, engineers and 
sidewalk superintendents. 

The overriding virtue of the shell foundation is 
its capacity to distribute loads of considerable 
magnitude with low intensity of soil pressure, with 
an economy of materials and without introducing 
into the foundation structure excessive bending 
moments and shearing stresses. How this virtue 
is developed today is the subject of this article. 

The writer has designed shell foundations for 
many different types of soil conditions ranging 
from elastic strata overlying mine voids to water- 
bearing unconsolidated silts, and touching on the 
way, filled soils ranging from dumped foundry 
sand to uncompacted clays. Each of these prob- 
lems‘has presented new challenges, but each has 
found solution in the technique of thin shell 
foundations. 


*The author is a consulting engineer with offices in Pittsburgh, 
Pennsylvania. 


**See “Thin Shells Go Underground,” Concrete Construction, July- 


1960, page 198. 
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By J. FRED TRIGGS, D.Sc. P.E.* 


the hyperbolic paraboloid inverted umbrella 


The type of thin shell foundation utilized for all 
of these solutions has been the hyperbolic para- 
boloid inverted umbrella. Although reasons for 
the selection of this shape were not always com- 
pelling, they would appear to be logical consid- 
ering all factors. For example, barrel shells or 
folded plates might just as well have been used 
where loads were collected by walls and introduced 
to apexes of pyramids by grade beams. However, 
both of these solutions would encounter forming 
and screeding difficulties. In the case of loads 
introduced to foundations by columns, the in- 
verted umbrella shell is, of course, ideal. 

In any case, the inverted umbrella has many 
qualities not possessed by other thin shells, 
namely: 


1. Its curvature is generated by straight lines 
and therefore it is easy to form and practical to 
screed. 

2. Its edge beams, normal components of any 
shell, are integral to its shape and need not be 
separately formed for casting. 

3. Its shape (see diagram) collects and dissi- 
pates loads without introducing secondary stresses 
which could complicate the functioning of the 
underlying soil plane. 

4. It lends itself to exact computation of in- 
ternal stresses based upon statics and is deter- 
minant and non-redundant. 

It may be well to explain shell technology and 
also what a hyperbolic paraboloid inverted um- 
brella is. Shell technology is the empirical science 
of evaluating membrane stresses in structures of 









Ready mixed concrete was used in the shell footers for 
the Haines Super-Market near Pittsburgh. Believed to be 


curved shape. We have been told that pound for 
pound the egg shell is the strongest natural struc- 
ture; that enlarged 500 times, the egg shell would 
span 125 feet and measure in thickness less than 
four inches. However, even the egg shell leaves 
much to be desired as the perfect structural shape. 
This perfection of structure requires a curvature 
which is doubly opposing and is achieved only in 
the hyperbolic paraboloid figure. Due to the phys- 
ical limitations of its method of production, the 
egg shell cannot, of course, achieve this doubly 
opposing curved surface. 


the hyperbolic paraboloid 


A hyperbolic paraboloid is a warped surface 
having these geometric characteristics: 


1. A flat plane is warped by depressing two 
opposite corners and elevating the other opposite 
corners leaving the center fixed in its original 
position. 

2. The edges of the figure continue to be 
straight lines but slope to conform to the eleva- 
tions and depressions resulting from raising and 
lowering adjacent corners. 

3. The genetrices of the curves are straight 
lines connecting opposite edges varying in slope 
as the elevation of the edges vary. 

4. The resulting paraconcaves in an upward 
direction slide along paraconcaves in a downward 
direction. 

5. If the shape is cut by a horizontal plane, the 
intersection will be hyperbolic. 

Therefore, a hyperbolic paraboloid is the surface 
of a figure composed of opposing parabolas which 
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the first use of the h/p foundation in this country, this 
project was designed by Dr. Triggs. 





are generated by straight lines of varying slopes 
and fixed vertexes. 

The quality which gives the hyperbolic para- 
boloid form its great structural strength is that 
the entire shape is made up of two sets of para- 
bolic arches, each set normal to the other and 
each of the same shape but of opposite sign. This 
produces a situation in the structure in which all 
uniform loads generate forces in the shape which 
are always in equilibrium. For instance, it is evi- 
dent that any given uniform load on the shell is 
carried by two arches normal to each other with 
each arch carrying load of intensity equal to 


%. The mid span simple beam bending moment 


There is 
still another force, however, acting on the arch 
which is the horizontal thrust “h,’ which when 
multiplied by the lever arm “b” or height of the 
arch also produces a mid span load moment equal to 
W x z but opposite in direction. Therefore, the 
net bending moment at any point on the surface 
due to uniform load equals zero. 


due to this uniform load is Wx EL’. 


the umbrella 


A hyperbolic paraboloid umbrella is a shape 
formed by abutting four hyperbolic paraboloids 
in rectangular figure. All stresses to which it may 
be subject can be concentrated vertically at the 
point of intersection of the four hyperbolic para- 
boloids. These forces will consist of the compres- 
Sive stresses resolved along the edge beams and 
directed vertically into the supporting column in 
accordance with their components and in con- 
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formity with the laws of statics. 

If the hyperbolic paraboloid is made up of two 
sets of parabolic arches, each normal to the other, 
it is evident that along the edges where these 
arches intersect, the components (normal to each) 
of horizontal thrust “h” are equal in magnitude 
but opposite in direction. Therefore, there can be 
no force normal to the edges. However, the com- 
ponents of “h” parallel to the edge all act in the 
same direction to produce a shearing stress along 
the edge equal to’. This stress in combination 
with the vertical component of arch thrust creates 
pure compression in the edge beams of adjacent 
hyperbolic paraboloids and tension in the free 
edges of the umbrellas. The peculiar phenomenon 
of compression in adjacent edges and tension in 
opposite edges arises from the shape of the arches, 
which, when curved upward, produce tension and, 
when curved downward, produce compression. 

Since the transferred forces in the membranes 
of the hyperbolic paraboloids are resolved in the 
edge beams of these shapes in accordance with 
the shape of the parabolas, it is evident that the 
forces along the free edges of the hyperbolic para- 
boloids will be tensile stresses and that the forces 
along the confined edges of the hyperbolic para- 
boloids, where they abut the adjacent hyperbolic 


These views show three stages in the construction of 
inverted h/p foundation umbrellas for All Saints School 
in Etna, Pennsylvania. The design was used in this in- 
stance because of an exceptionally low soil bearing 
capacity. In the finished structure five shell foundations 
support the same number of conventionally positioned 
h/p umbrellas. 


paraboloids, will resolve into compressive stresses. 
We thus have a quadrilateral figure of the four 
hyperbolic paraboloids supported at the point of 
intersection with all forces directed to the center 
of the shape. 

The magnitude of compressive forces in the edge 
beams forming the ribs of the umbrellas and tensile 
forces along the free edges of the umbrella can 
be computed very simply based upon uniform live 
and dead loads and the ratio of depth to length 
and breadth of the hyperbolic paraboloids by strict 
laws of statics. 


the roof umbrella 


Our discussion of the evaluation of stresses in 
the shell has ignored thus far the direction of 
application of the loads. In order to more ade- 
quately illustrate the design concept of inverted 
hyperbolic paraboloid umbrellas used as footers, 
it is more convenient to consider first the idea of 
the umbrella as a roof structure. This concept 
of the hyperbolic paraboloid umbrella constructed 
of reinforced concrete forming a roof structure 
presumes that all imposed loads are collected by 
the slabs comprising the umbrella and transferred 
by membrane stresses (shear) to edge beams 
which form the four ribs of the umbrella. These 
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ribs act as columns in compression to bring the 
collected loads to a central point, while the peri- 
phery of the umbrella is composed of edge beams 
which act in tension to hold the figure together. 
Reinforcing steel is utilized to take all tension 
while compression is taken by tied steel rods 
and a thickened concrete section. The entire um- 
brella rests on a reinforced concrete column. 


the inverted umbrella as a footer 


The same design concept is used for the inverted 
umbrellas which constitute the footer, but in this 
case, the load is concentrated by the column and 
dispersed by the inverted umbrella as a uniform 
soil pressure of low value. In the case of the roof 
umbrella, symbol “w” is used to indicate total live 
and dead load per unit while the same symbol in 
the inverted umbrella identifies soil pressure. 
Otherwise all stress computations remain identical 
in all respects. 


the All Saints School 


Very often the most difficult task of the pioneer 
in any field is to secure acceptance of a new 
or unusual technique by the person buying the 
product, even though the purchaser may be get- 
ting a bargain. The writer’s design of the All 
Saints School building in Etna, Pennsylvania, con- 
sisted of five h/p umbrellas, each resting on in- 
verted h/p foundation umbrellas. The necessity 
for this kind of design arose from the quality of soil 
bearing of the site which could support no more 
than 500 pounds per square foot of footer area. 

One of the foremost soils experts in the country 
was enlisted by the skeptical owner to review the 
design. Dr. D’Appolonia commented as follows: 
“The proposed footing imposes an average pressure 
on the silt of 250 pounds per square foot. This 
silt deposit can sustain this low soil pressure with- 
out serious settlement.” 

On this project, five roof umbrellas, four of 
which measure 45 feet by 58 feet and one 57 feet 
by 63 feet 4 inches, are supported by 25- by 30-foot 
and 30- by 34-foot inverted umbrellas. The thick- 
ness of roof shells is 4% inches and footer shells 
are 4% and 6% inches respectively. 

Excavation specifications required that the con- 
tractor shape his digging accurately to the under- 
side of the umbrella, but this was not always pos- 
sible. Actually, the exact shape was secured by 
the use of a template frame and a dry mixture of 
one part cement to eight parts granulated slag, 
well tamped to the contour of the bottom of the 
Shell. This template served later as a bounding 
form for the free edges of the footer, and its pyra- 
midal supports as screed boards for shaping the 
top surface of the mat. Concrete in the shell was 
placed from the outside in toward the center and 
the top. 
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Farrell low rent housing project 


Engineers for the Housing and Home Finance 
Agency of the Federal Government are guided in 
their appraisal of engineering techniques by man- 
uals which specify and stipulate what is good 
engineering practice. Naturally enough, the au- 
thors of these manuals were not acquainted with 
the use of shell technology for foundations. Never- 
theless, the Government engineers, when con- 
fronted with analytical estimates of the savings 
to be achieved by the use of h/p footers on Public 
Housing Project PA 20-7 at Farrell, Pennsylvania, 
closed the books and approved this method of 
construction for the project. 

The site for this low rent housing project had 
been the disposal area for process sand used in an 
iron foundry. The depth of spent foundry sand 
reached a maximum of 53 feet, but the sand fill 
was confined at its low end by a stable compacted 
earth fill which constituted in a sense an arched 
dam. 

Methods considered and cost analyzed were 
drilled piers and grade beams, spread wall footers 
and umbrellas with grade beams. The shells were 
selected as the most economical solution to the 
problem. One hundred and sixteen inverted um- 
brellas, each 9 feet square, were constructed on 
this project. 

A minor variation in the conventional method 
of shaping mounds for umbrellas had to be adopted 
on this job. The cohesionless character of the 
foundry sand precluded the shaping of mounds for 
the shell contour. Clay having good compaction 
characteristics was imported and mechanically 
tamped in 3-inch layers to the desired contour 
of the underside of the shell footers. 


Colleagues have suggested many modifications 
of the techniques employed on the projects de- 
scribed here. One modification that would seem 
to have merit for supporting walls and floor slabs 
carrying considerable loading on weak soil is to 
provide drilled piers to solid bearing and to sur- 
mount each drilled pier with an upright h/p um- 
brella. The umbrella filled with granulated slag 
or other compacted material would then collect the 
loads and transmit them economically to the caps 
of the drilled piers, thus eliminating heavy slabs 
and grade beams. Undoubtedly readers of this 
magazine will envision many other modifications 
and uses for this technique. END 


Readers who would like to receive calculation sheets 
covering the design of a hyperbolic paraboloid um- 


brella may request them by writing on their business 
letterheads to Concrete Construction Publications, Inc., 
P. O. Box 444, Elmhurst, Illinois. 








FILE: Lightweight Concrete 


In this fairly typical modern lightweight aggregate manu- 
facturing plant the rotary kiln is located at the left while 


the stockpiles for the storage of various sizes of finished 
material are located at the right. 


LIGHTWEIGHT CONCRETE 
eee a general view 


DURING RECENT YEARS, 2 number of materials known 
as lightweight aggregates have played an increas- 
ingly important role in the concrete industry. 
Lightweight aggregates, used to produce light- 
weight concretes and plasters, have for some time 
been valuable in the manufacture of precast con- 
crete. As builders have come to realize that sav- 
ings in weight can equal savings in total cost, the 
lightweights have steadily gained prominence in 
the production of structural, roof deck fill, and 
insulating concrete. 

Among lightweight aggregates are expanded 
slags, expanded clays, shales, and slates, perlite, 
and vermiculite. Slag, clay, shale, and slate aggre- 
gates are used in structural concrete and for fill 
and insulating purposes. Perlite and vermiculite— 
the ultralightweights—come into play generally 
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for insulation and fill work, although these mate- 
rials may also be used with heavier aggregates to 
form high strength floor fills. 

Lightweight concrete pays dividends from the 
second story up, and under the proper conditions 
economy can also be realized with one-story struc- 
tures. Plans for a Cleveland department store, 
for example, at first called for three stories; but 
due to the use of lightweight concrete, ten more 
floors were added. 

Designers of Milwaukee’s War Memorial utilized 
lightweight concrete in large cantilevered sections, 
and realized a saving of 12 percent in structural 
volume and a whopping 40 percent in total weight. 
By employing lightweight concrete, the builders of 
Chicago’s 42-story Prudential Building saved 17,000 
tons of deadweight. 





Office and apartment buildings, and other multi- 
storied structures, all present opportunities to take 
advantage of savings in steel and total weight 
afforded by lightweight concrete. The same is true 
of long span bridges, such as the Tacoma Narrows 
suspension bridge. There, lightweight concrete 
accounted for considerable saving in structural 
steel and cable costs. 

The utilization of lightweight concrete in the 
United States began about 1900, with cinders from 
coal-burning furnaces and locomotives as the 
aggregate. The introduction of lightweight con- 
crete coincided with changes in building design. 
Heavy, load-bearing walls and columns gave way 
to structural steel frameworks, bringing the sky- 
scraper and the long span bridge. 

The first processed lightweight aggregate was 
produced by Stephen Hayde of Kansas City, just 
prior to World War I. Hayde developed a method 
to bloat certain clays and shales under intense 
heat. He patented his product under the name 
Haydite, an aggregatée’still widely produced and 
marketed today. 

Although special work on developing a technique 
for expanding slag had been done in Germany 
with some success during the 1920’s and early ’30s, 
Slag processors in the United States did not become 
interested until later. The first year for which the 
U. S. Bureau of Mines records any statistics cov- 
ering? production of expanded slag was in the 
Minerals Yearbook for 1943, when it was reported 
that 76,971 tons of expanded slag was produced. 
From here on, the increase was rapid; by 1944 the 
reported tonnage amounted to 165,822—more than 
double the previous year—and by 1945 it reached 
234,107 tons. The 1959 report of the Bureau of 
Mines shows a total of 2,812,000 tons of expanded 
slag. 

Vermiculite concrete was used in buildings as 
early as 1938, and numerous manufacturers began 
to place manufactured lightweight aggregates on 
the market after 1947. In that year there were 
only seven plants producing expanded shale light- 
weights; by 1950 there were fifteen more. In 1959 
the total number of producers of various kinds of 
lightweight aggregates was 250. The output of all 
lightweight aggregates was estimated at 15.1 mil- 
lion tons. Much of the production goes into the 
manufacture of masonry units, but the use of 
lightweight aggregates in. cast-in-place structural, 
insulating, and fill concrete continues to increase. 

Expanded slag, clay, shale, and slate aggregate 
concretes are generally classified as structural 
lightweights, ranging in weight from 85 to 115 
pounds per cubic foot. Perlite and vermiculite con- 
cretes are ultralights, some types weighing as little 
as 20 pounds per cubic foot. 

Expanded slags are by-products of the blast 
furnace, made by treating molten slag with con- 
trolled amounts of water. Depending on the 
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amount of cement used, expanded slag aggregates 
will yield concrete of a structural strength of 
4000 psi and better. 

The expanded clays, slates, and shales begin as 
products of the earth. They are processed by 
crushing, then heating to about 2000 degrees F. 
until the particles swell. Expansion varies from 
as little as 3 percent to as much as 20 percent. 
The result is a pelletized product with a hard, 
impervious coating and a porous interior. Con- 
cretes made of expanded clays, slates, and shales 
can have compressive strength in excess of 6500 
psi. 

Perlite and vermiculite are obtained by mining. 
Perlite is a volcanic glass that expands to frothlike 
particles when subjected to temperatures of about 
1800 degrees F. Vermiculite is a hydrate form of 
mica which expands extraordinarily on heating, 
up to fifteen times its original size. 

Concrete composed of perlite and vermiculite is 
too weak for normal structural work. Perlite con- 
crete will have a maximum compressive strength 
of 1000 psi and concrete made with vermiculite 
a maximum of 500 psi. However, ultralightweight 
concrete is excellent for base coat Portland cement 
plaster, pipe and wall insulation, and fire protec- 
tion; and it has proven valuable in roof-deck and 
floor-fill construction as well. 

Lightweight concrete might be compared with 
conventional sand and gravel aggregate concrete 
on the following points: 

1. Lightweight concrete ranges in weight from 
20 pounds per cubic foot for the lightest insulating 
and fill concrete to 115 pounds pér cubic foot for 
structural grade concrete. Most conventional con- 
crete runs around 150 pounds per cubic foot, 
although air-cooled slag concrete weighs in at 
around 140 pounds for standard mixes, and may 
run as little as 130 pounds for mixes containing 
entrained air. 

2. Lightweight structural compressive strength 
varies from 500 psi to 1000 psi for insulating 
material to 7000 psi and better for structural con- 
crete. Normal weight concrete ranges to 8000 plus 
psi. 

3. The modulus of elasticity varies from around 
65,000 psi for the ultralightweights to 3 million psi 
for the medium lightweight concretes used for 
structural work. Generally the modulus of elas- 
ticity for lightweight concretes is about one-half 
to two-thirds that of gravel, stone and air-cooled 
slag concretes of equal strength. 

4. Lightweight concrete shrinkage also varies 
according to the aggregate, being about 0.1 to 0.2 
percent for perlite, from 0.1 to 0.7 for vermiculite, 
from 0.04 to 0.06 percent for expanded slag, and 
from 0.02 to 0.08 percent for shale, slate and clay. 
Conventional concrete shrinkage ranges from 0.04 
to 0.08 percent. 

5. The thermal conductivity of lightweight con- 
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One of the outstanding structures of cast-in-place lightweight concrete in recent 
years is this striking War Memorial Building in Milwaukee, Wisconsin. 


crete, in BTU per hour per square foot per degree 


F. per inch, ranges from 0.6 to 0.97 for vermiculite, 
0.5 to 0.9 for perlite, 1.5 to 3.0 for expanded slag, 
and 2.0 to 4.0 for expanded clays, slates and shales. 


Sand and gravel thermal conductivity runs from 
8.0 to 12.0. 


6. The fire resistance of lightweight concrete 


has been demonstrated by fire tests to be superior 
to sand-gravel concrete. Fire tests for reinforced 
concrete floor sections, conducted by Fire Under- 
writer’s Laboratory for Portland Cement Associa- 
tion, show a 4-hour rating for 4%4-inch slabs with 
expanded slag aggregate as against only a 3-hour 
rating for 6-inch slabs made of trap rock, crushed 
limestone, and gravel aggregates. 

The use of lightweight concrete presents some 
problems. Its lower modulus of elasticity means 
increased deflection. The light weight and porosity 
of lightweight particles require special treatment 
in structural use. And lightweight aggregates cost 
more than natural aggregates, in some cases three 
or four times as much, and generally at least twice 
as much. 

However, there are factors to consider in light- 
weight besides the saving in steel and weight that 
often can offset the higher cost of the aggregate. 
Lightweight works a saving on the ground as well 
as in the air: it makes for more economical trans- 
portation of ready mix since the lighter weight 
makes it possible to load even the largest trucks 
to full capacity, and there is, of course, less wear 
and tear on the trucks. The excellence of light- 
weight concrete’s insulating and fire-proofing 
properties gives it twice to as much as twenty 
times the insulating quality of conventional con- 
crete. Lightweight concrete also has good acous- 
tical properties due to its open texture. It provides 
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architects and engineers with flexibility to con- 
sider new, cost-saving building techniques, such 
as barrel, paraboloid, folded plate, and other thin 
shell roof designs, besides varied patterns resulting 
from exposed aggregates and form liners, and new 
colors being incorporated into concrete. And 
finally, its lower modulus of elasticity permits 


lightweight concrete to tolerate shrinkage stresses 
with less difficulty than normal weight concrete. 

The following is a check list of desirable char- 
acteristics of lightweight concrete. Some may be 
of greater importance than others, depending on 
job specifications: 

1. There should be uniformity in properties 
and composition. 

2. The aggregate should be suitably graded for 
the intended use, in accordance with the appro- 
priate ASTM specification. 

3. The aggregate should have a low specific 
weight to insure worthwhile savings in the struc- 
ture, in accordance with the appropriate ASTM 
specifications. 

4. Notwithstanding the desirability of having 
surface characteristics to provide good bond, the 
aggregate should have a minimum of large ex- 
ternal voids but a large number of smaller well- 
dispersed voids throughout the particles. 

5. Individual pieces of aggregate should be 
strong enough to withstand handling and mixing. 

6. The particles should bond well with cement 
and not react chemically to cement. 

This article has dealt with the general aspects 
of lightweight concrete. Subsequent articles will 
discuss structural concretes made of expanded 
clay, shale, slate, and slag lightweight aggregates; 
and fill and insulation concretes composed of per- 
lite and vermiculite aggregates. END 





New Mexico Contractor Says 


Symons Forms Simplest to Use 


Curb Forming on Bridge 
with Symons Steel-Plys 


When J. W. Construction Company, Al- 
buquerque, New Mexico, was planning the 
construction of a bridge over the New Mexico 
422 Freeway running through Albuquerque, 
management looked carefully at available 
forms for curb forming on the bridge. The 
basic demand was for a form that is easy 
to use. Symons Steel-Ply Forms met this 
requirement. Bill Place, concrete superin- 
tendent, had this to say: “There are several 
forms on the market, but we have found 
Symons the simplest to use for our purposes.” 


The bridge on which Symons Steel-Ply Forms are being used is over 
Manuel Street, S.E. 
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Credit for the sale goes to John Hughes 
and Bus Edgerly of McCaffrey-Way Co., the 
Symons distributor in Albuquerque. The con- 
tractor is not only pleased with the forms, 
but is enthusiastic about the excellent service 
received from McCaffrey-Way. 

Wherever Symons Steel-Ply Forms are 
used, the contractor shows extreme satis- 
faction with results. Here are some of the 
reasons why... improved lightness and dura- 
bility, strength and handling ease, all are 
contributing factors to forming concrete 
without blemishes from air pocket holes, 
segregation and rock products. And Symons 
Steel-Ply Forms do not spread, buckle, swell 
or leak. 

Symons Steel-Ply Forms are rented with 
purchase option. 


Symons came & mes. co. 


4271 Diversey Avenue Dept. A-1 Chicago 39, Illinois 
Warehouses throughout the U.S.A. 


MORE SAVINGS FROM SYMONS 
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FILE: Architectural 


Economical 
Housing With 
Concrete Sprayed 
Over Steel 


A CONCRETE BUILDING PROCESS involving skyscraper 
construction techniques bears promise of making 
a nationwide impact on the residential housing 
industry. The concrete-steel process is effecting 
so many economies that the developers are offering 
home buyers in Largo, Florida, extras impossible 
to match at the price of comparable housing. Sav- 
ings are said to run as much as $2,000 per house. 

A Uni-Con house starts with a site-cast concrete 
fioor slab. The reinforcing steel in the slab is 
stubbed about 12 inches above floor level. To these 
stubs are welded 5%-inch steel rods into frame- 
work that embraces interior and exterior walls 
and the roof, until the embryo house appears like 
a huge birdcage. 

To this skeletal framework is welded a gridlike 
maze of %-inch steel rods, in squares about 12 
to 14 inches on a side. These rods are wired or 
welded together and bent to form roof ridges and 
wall corners. Against these are positioned slabs of 
polystyrene insulation, blocked away from fhe rods 
about an inch by small wood cleats. 

Upon this steel birdcage is sprayed a 1l-inch 
coat of concrete. The walls are subsequently built 
up to a thickness of 5 inches by a succession of 
three more l-inch applications of concrete and a 
plaster textured finish applied on interior surfaces. 

No wood is used (except in doors and kitchen 
cabinets) so the houses are termite and rot-proof. 
With the monolithic construction and the inter- 
locking support of the steel rod skeleton and con- 
crete, the houses are believed to be able to with- 


Inventor points out that his steel and concrete home is $2,000 
to $3,000 cheaper than homes of comparable size and appoint- 
ments, as well as much safer to live in. Appearance of stone 
masonry beneath front windows is simulated by scoring con- 


crete with a tool and filling grooves with black mortar. 


RIGHT: Steel door framings help lessen need for high-cost car- 
pentry. Note corrugated steel above used as forming for the 


roof. 
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stand winds up to 180 miles an hour. Hence the 
interest of builders from the hurricane-plagued 
Caribbean areas. 

Since even the door frames are steel, the Uni- 
Con houses are so fireproof and windproof that no 
fire or wind insurance is considered necessary. This 
is an economy that makes a strong sales point. 
“In order to damage the steel-framed Uni-Con 
house,” one of the inventors points out, “the 
wind would have to pick it up, floor and all, and 
roll it down the street like a square block of 
concrete!” 

When complete, the houses have a strictly con- 
ventional appearance on the outside. The interior, 
however, gives some indication of the changes 
wrought by concrete construction. For example, 
round wall corners, long the bane of the home 
construction industry, take considerably less labor 
when steel is used, since the steel is easily formed 
to the shapes envisioned by the architect. 

Here are some of the other advantages claimed 
for the system: The steel work can be erected 
quickly and cheaply; it does away with high-priced 
labor for carpenters and masons, substituting $1.50 
an hour labor which can be taught in about two 
hours to spray on the concrete; even downspouting 
and eaves can be made of concrete at a $200 sav- 
ing; the steel-grid framework of the roof is of 
such strength that it is possible to omit the steel 
beam commonly used in the ceiling section be- 
tween kitchen and dining areas. 

External facings on some of the houses are fash- 
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RIGHT: The roof structure shows spaces holding the polystyrene insulating slabs 
away from the steel rods, to permit the sprayed concrete to fill the spaces and 
form a solid bond to the steel. Same method is applied to the walls. 


BELOW: Builders soliciting a franchise shoot Polaroid pictures as guides for 
using the process in their own housing operation. The developers claim that 
unskilled workman can be taught to operate spray nozzle in about 2 hours. 





ioned of white cement as the last coat to be 
Sprayed on: the steel grid network. A potato- 
peeler type tool is used to trowel black mortar 
joints over the entire front of the house, across 
the whole side of the garage and below the front 
windows, thus simulating expensive stone masonry. 
This work is done just before the facing acquires 
its initial set. This is said to save at least $400 
aver standard stone construction while achieving 
the same appearance. 

While basically the steel grids in the house run 
about 12 inches square, on the roof grids 6 inches 
by 6 inches or more are used, as considered neces- 
sary. Corrugated steel sheathing instead of con- 
ventional plywood is shored up to support workers 
while the first coat or two of concrete is sprayed 
onto the steel rods that form the roof foundation. 
The steel decking is removed to another job when 
the roof becomes self-supporting. 

The Uni-Con system has been approved for FHA 
financing. Although the technique has been used 
only in Florida, where there is admittedly a greater 
acceptance of concrete than in others parts of the 
United States, the developers feel that there are 
actually no area or climate limitations. END 












Readers who would like to contact developers of the 
Uni-Con Process may do so by writing on their busi- 
ness letterheads to Concrete Construction Publications, 
Inc., P. O. Box 444, Elmhurst, Illinois. 
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Proved Cost Saver 
CURE .. SEAL 
(Ko NES sans 


WITH 9| 


PRODUCT 


THOMPSON'S 


Eliminates wet sacks, 
papers, hosing and spraying 


Spray deep penetrating, colorless Thomp- 
son’s Water Seal on fresh concrete to cure 
and seal in one operation. Save time... . 
save labor. 


Effectively controls moisture loss for 
28 days and beyond. 


Assures uniform curing even in hot, 
dry weather. 


Helps reduce checking, cracking, 
spalling. 


Produces harder, dust-free surface. 


Eliminates waterproofing concrete 
floors. 


Permits adequate time for smooth 
troweling. 


Send for technical bulletin and 
Contractors Case History file. 


A proved bond breaker for pre-cast, 
tilt up and lift slab construction. Per- 
mits easy, clean separation of slabs, 
walls, pre-cast members. 


Available in 5 and 55 gallon drums from build- 


ing supply stores, paint and hardware dealers. 
4932 


J 
MANUFACTURERS OF FINE PROTECTIVE 
CHEMICALS SINCE 1929 


E. A. Thompson Co., Inc., Merchandise Mart, 
bye ge tilde ia ee ee Lh al) 


San Francisco * Los Angeles * San Diego * 
Portland * Chicago * Seattle * Denver * Dallas 
Houston * St. Louis * St. Paul © Detroit ¢ 
Philadelphia * New York City * Memphis *¢ 
Cleveland * Factory: King City, California 
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320-foot prestressed bridge 


The $1,968,000 Oneida Lake Bridge, a major link in the Empire State Inter- 
state Route 505 between Binghamton, New York, and the Canadian border 
through Watertown, New York, is a milestone in prestressed concrete construc- 
tion. When completed in 1960, its 320-foot span will be one of the longest 
prestressed structures in the world. 

The bridge consists of two separate parallel structures, 56 feet center to 
center, carrying three lanes of traffic in each direction. Each structure is made 
of twelve 146-foot/ cantilever girders which carry five 231-foot girders hung 
between them. Under live load this becomes a three-span continuous structure 
with continuity achieved by post-tensioning transversely at ends of cantilever. 
All the members are post-tensioned concrete monoliths. Careful attention to 
concrete mix design provided workability without excessive water and retarding 
of setting until each girder was cast, thus preventing cold joints, and assured 
uniformity in concrete in spite of varying temperatures. 

Photo shows workmen for Terry Contracting spraying burlap for curing con- 
crete drop-in girders at the east bank of the north approach. Girders were 
moved beneath the bridge on a car float and lifted into place between the 
cantilever girders. Transverse tensioning then tied together the entire system 
which had been partially counterweighted. 


tunnel project 


Workers carry sheet of 2 by 4% welded wire fabric into south portal of 

northbound tube, Fort Pitt Tunnels, Pittsburgh, Pennsylvania. Length of fabric 
is half-tunnel width, will be turned 90 degrees and placed on plywood forms, 
supported by one-inch chairs as reinforcement of ceiling slab. Workers are 
walking on 50-foot steel plywood-faced forms. 
Ceiling of each tube is a 5'2-inch thick reinforced concrete flat slab, suspended 
14 feet above the roadway and closing off a 7'%-foot high arched space below 
the actual tunnel lining which is to be a fresh air channel. Two unusual design 
features of the slab are its means of support: projections of the arch spring 
line of the tunnel on either side providing supporting shelves; and stainless steel 
hangers bolted to inserts in the arched tunnel roof suspending the double bulb 
angles at the center of the ceiling slab. 





PLASTIMENT 
increases workabllity 
of lightweight 
concrete 


Owner: oN Beverly Hills, Cal.; Architect: Welton Becket & Associates, Los Angeles, 
Cal.; Consulting Engineers: 1. Y. Lin & Associates, Van Nuys, Cal.; General Contractors: 
C. L. Peck, Los Angeles, Cal.; Ellis E. White Co., Los Angeles, Cal.; Precast Columas & 
T's: Wailes Precast Concrete Corp., Sun Valley, Cal. 


The five-story Beverly Hills Garage illustrated above, pro- 
viding parking space for 400 cars, is a unique precast, pre- 
stressed structure. Long spans of 75 feet eliminated columns 
in parking areas and use of lightweight aggregate minimized 
both horizontal and vertical loading. 


Use of Plastiment Retarding Densifier increased the work- 
ability of the Ridgelite lightweight concrete thereby assuring 
a smooth, clean appearance to the exposed concrete mem- 
bers. Using high early cement, strengths averaged over 3,500 
psi in 16 hours in the precast elements. Slab concrete placed 
at the site reached 3,500 psi in 2 days. 28-day strengths aver- 
aged 6,500 psi. 


Mix contained 7-1/2 bags of cement per cubic yard and 
2 fluid ounces of Plastiment per sack of cement. 


Plastiment features are detailed in Bulletin PCD-59. Ask 
for your copy. District offices and dealers in principal cities; 
affiliate manufacturing companies around the world. In Can- 
ada, Sika Chemical of Canada, Ltd.; in Latin America, Sika 
Panama, S. A. 


SmIkKA CHEMICAL. CORPORATION 
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Passaic, N. J. 





Winter is a waste of time. 


— Anonymous 


ND THERE ARE THOSE who say that 
A winter is a waste of money. It 
can be, too. 


I’ve seen winter put many a concrete 
job into the deep-freeze . . . when 
calcium chloride could have kept 
things going. Mixes containing chloride 
can be set at 20°F., and below. 


But the most important contribu- 
tion that chloride makes to cold- 
weather concreting is speed. 


Faster set. Chloride reduces the 
time required for initial set by half. 
Ditto final set. 


Earlier strength. In one day, at 
40°F., chloride-cured ’ concrete de- 
velops strength equal to that of plain 
concrete at three days. And concrete 
containing chloride has greater 
strength at all ages than plain concrete. 

Less protection equipment. Chloride 
cuts the cold-weather protection 
period at least in half. Result: less 
expense for labor, heaters, fuel, canvas. 

Is cold weather costing you more 
time—and money—than it should? Try 
chloride. Write for our booklet “Better 
Concrete in Every Season with Wyan- 
dotte Calcium Chloride.” Wyandotte 
Chemicals Corporation, Dept. FS, 
Wyandotte, Michigan. Offices in prin- 
cipal cities. 


Wyandotte 


CHEMICALS 


MICHIGAN ALKALI DIVISION 
HEADQUARTERS FOR CALCIUM CHLORIDE 
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book reviews 


Construction Estimates and Costs, Third 
Edition. By H. E. Pulver. Published 
by McGraw-Hill, 327 West 41st 
Street, New York, N. Y. 640 pp. 
Illus. $12.00. 

How to estimate the cost of 
any type of construction job— 
either light or heavy—is covered 
in detail in a newly published 
revision of a book that has been 
in use for the past twenty years. 

Various aspects of construction 
work, such as handling and trans- 
porting materials, excavation, 
piling and bracing, concrete, ma- 
sonry, wood work, structural 
steel, roofing, heating and air 
conditioning, plumbing, electri- 
cal work, lathing and plastering, 
and painting are covered in con- 
siderable detail. 

Each phase of construction 
work is presented separately, and 
simple arithmetical methods for 
accurately estimating costs are 
described and illustrated. Every 
step of the work is covered— 
from preliminary investigation 
through approximate estimates 
to complete detailed estimates 
that include overhead, material, 
labor and equipment costs, and 
profit. A new method for com- 
puting equipment ownership and 
operating costs is included. 


Industrial Architecture: An Analysis of 
International Building Practice. Pub- 
lished by F. W. Dodge Corpora- 
tion, 119 West 40th Street, New 
York 18, New York. 240 pp. Illus. 
$14.75. 

A comprehensive and stimulat- 
ing review of the basic principles 
and newest developments in fac- 
tory design in the United States, 
Great Britain and Germany, 
this book covers the history of 


industrial building design, ex- 
amines its present state, and em- 
phasizes changing trends and 
their implications for the future. 
Every aspect of industrial archi- 
tecture including functions and 
needs, utilities, services and 
structural elements, physical ap- 
pearance and location are con- 
sidered and the important role 
of the architect in the future of 
industrial building is emphasized. 
Over 250 striking sketches and 
photographs of the best work of 
leading industrial architects and 
engineers are included. The book 
is generally non-technical and is 
equally comprehensible to archi- 
tects, engineers, and industrial 
managers and executives. 


Highway Engineering Handbook. Ken- 
neth B. Woods, Editor-in-Chief. 
Published by McGraw-Hill Book 
Company, Inc., 330 West 42nd 
Street, New York 36, New York. 
1696 pp. Illus. $25.00. 


A comprehensive. handbook on 
modern highway engineering 
covers such topics as finance and 
administration, route selection 
and layout, soil mechanics, test- 
ing, highway materials, basic 
highway design, rigid pavements, 
flexible pavements, maintenance, 
and landscaping. Material on de- 
sign of pavements to resist slip- 
periness, the distribution of soils 
in North America, frost and per- 
mafrost as it affects highway 
design, photogrammetric tech- 
niques and many other aspects 
of the subject make the book 
helpful to highway and traffic 
engineers, contractors, materials 
producers, and all others with a 
stake in today’s expanding high- 
way program. 





perlite stucco? 
Sir: 

I rave several block houses I 
would like to stucco, using some- 
thing that is light in weight. 
Would you recommend using 
perlite instead of sand? I have 
used perlite in plastering but 
never to stucco on the outside. 
Any information on this would 
be appreciated. Please give the 
ratio of the mix if satisfactory 
for outside stucco use. 

EDWIN GRAHAM 
Kansas City, Missouri 


in reply 
Sir: 

In reply to Mr. Graham’s in- 
quiry, perlite stucco has been 
used quite successfully in ex- 
terior plaster. One of the most 
outstanding examples of this was 
the 10-story Carson-Union-May- 
Stern building at 11th and Olive 
Streets, St. Louis, Missouri. In 
this application, the perlite 
stucco was applied over metal 
lath to the weatherbeaten brick 
and brownstone face of this 
structure to provide the com- 
bination of insulation and mod- 
ern appearance. 

A recommended mix would be 
in the ratio of 3 cubic feet of per- 
lite to 1 bag of portland cement. 
For an exterior application such 
as this, it is also recommended 
that the surface be weather- 
proofed in some manner such as 
a finish coat of white portland 
cement paint. 

RICHARD E. BARNES 
Technical Director 
Perlite Institute 
New York, New York 
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the contractor's 
most complete line 
of concrete vibrators ! 


Compiete as a “full house” — that’s the Viber line of 
concrete vibrators. Whatever the project, whatever the 
consistency of the mix... there’s a Viber vibrator to do 
the job right. Standardized units with interchangeable 
parts make many models adaptable to a wide variety of 
job conditions. ..reduce your original investment. Simple, 
rugged Viber design makes servicing easy and keeps 
maintenance costs low. For answers to concrete vibrat- 
ing problems, call your Viber distributor or write Viber 
Company, 726 South Flower Street, Burbank 73, Calif. 


Pneumatic — 
Flexible Shaft 


Electric — Electric — Pneumatic — 


Laboratory Heavy duty mass Heavy duty mass 
Pneumatic — External Vibrator 


it pays to standardize on 





SIDEWALKS 
CURBS 


DRIVEWAYS 
FOOTINGS 


The only Stake with a 
spiral arrangement of 
nail holes providing 
24 prelocated nail en- 
try points insuring a 
positive nailing posi- 
tion regardless of 
stake rotation and it 
drives straight in any 
ground. 


e Set up forming 10 
times faster 

@ Reuse 100 times 

e 12, 18, 24, 30, 36, 
42, 48” lengths 


dee CONCRETE ACCESSORIES CO. 
670 N. Michigan Ave., Chicago 11, Illinois 


EFCO 


FLEXIBLE 


Panels 


Round concrete 
tanks or curved 
walls may be 
quickly formed by 
combining EFCO 
Flexible Steel Form 
Panels with regular 
EFCO Steel Forms. 


For angles of any 
degree, EFCO Flexible Angle Form 
Panels make the job easy. 


ASK FOR COMPLETE 
INFORMATION 


ECONOMY FORMS CORP. 
Box 128-AF, H. P. Station 
Des Moines, lowa 

Please send catalog showing EFCO Flexible 


and Regular Form Panels, and address of 
nearest sales office. 


Name... covesercansnceraserensanecennsnnnenesecisath 
Firm Name... wngteniigtiaasih 


ween es ee Ree 


equipment maintenance 


“Henry’s Crawler” is the title 
of a manual in cartoon format 
designed to encourage operator 
acceptance of instructions . on 
care and maintenance of equip- 
ment. The comic approach pro- 
vides a means of emphasizing 
this important subject in a way 
employees are sure to read and 
appreciate. J. I. Case Co., Racine, 
Wisc. 


underwater construction 


Frogman of the Canadian firm, 
International Underwater Con- 
tractors, Ltd., uses an all-purpose 
sinker drill for drilling 15g-inch 
holes for concrete reinforcing 
rods in cofferdam construction. 


Air drills were used to insert 


cinch anchor double-unit lead 
rings to fasten rods in place. This 
contractor has used other power 
tools from this manufacturer in 
underwater work. Thor Power 


Tool Co., Aurora, II. 


fall tool bulletin 
The 1960 fall bulletin, ‘Tools 
for the Trowel Trades,” lists a 


variety of hand trowels, power 


trowels, tampers, levels, sala- 
manders and other tools, and 
provides specifications, prices, 
and order blanks. Goldblatt Tool 


Co., 1910 Walnut St., Kansas City, 
Mo. 


floor grinding machine 


A terrazzo and concrete floor 
grinding machine can be quickly 
converted from one- to three- 
phase operation as desired. It 
weighs only 479 pounds without 
weights, making it easy to ma- 
neuver. The three-phase feature 
permits 2 to 3 less amperage 
draw in starting and running 
than a single phase under the 
same operating conditions. The 
use of fewer integral parts prac- 
tically eliminates maintenance 
according to the manufacturer, 
Terrazzo Machine and Supply 


Co., 2536 24th Ave., So., Minne- 
apolis, Minn. 


jet flame burners 
A folder describes 2 LP gas 
burners which are said to furnish 


intense, even, immediate heat 
wherever required. These safe, 
low-cost burners are useful for 
heating on construction jobs, 
and for thawing frozen ground 
and water lines. They may be 


used in series for big jobs, or as 


a portable torch. The 344-pound 
model has a capacity of 600,000 
btu while the 54%-pound model 
has a 1,000,000 btu capacity. They 
are available with or without 


handles and will perform at full 
capacity on any size container 
of bottled gas, under any condi- 
tions, according to the manufac- 
turer. Corwill International 


Corp., P.O. Box 1030, Cedar 
Rapids, Iowa. 





SAVE TIME, 
better basements MONE A TROUBLE 


This folder explains why site- 
cast basements are stronger than p i 
other types of saieaminnedinns why UL h 3 U RK 3 M 
they are more moisture-free, and 
how they may be finished attrac- FORM SEALER 
tively without plaster or paneling 
or other wall material. A fourth FORM COATING 
section is devoted to a comparison 
of costs which are said to be well 
in line with those of other con- 
struction. Gates & Sons, 80 S. 
Galapago, Denver, Colo. 


BURKE FORM SEALER has proved its effectiveness on literally 
thousands of concrete construction jobs. This chemically proc- 
essed solution of co-polymers and water-repellent resins—an 
exclusive Burke formula—seals and water-proofs the plywood 
form panels’ by controlled penetration. Dries overnight to a 
tough, alkali-resistant film that permits up to 10 or 12 pours 
with no retreatment. You get no retardation, no staining, no 
dusting problems, no transference or migration—just clean, 
handling equipment rental smooth architectural concrete, pour after 


A 16-page booklet outlining ve pour. Apply with Burke Promel Roller, 
the advantages of renting mate- , power spray, brush (using regular formula) 
rials handling equipment fea- or by dipping (special dipping formula). 
tures a one-page chart which 
enables equipment owners to 
itemize their operating expenses 
and compare them with the cost 
of renting comparable equip- 
ment. The chart includes factors 
such as overhead, equipment ob- 


solescence and other expenses 
often overlooked when determin- 


BURKE FORM COATING is a two-coat sys- 
tem of catalyzed polyurethane resin which, 
when applied properly, deposits a hard film 
on plywood forms, presenting a glass-like 
surface to the poured concrete. Unlike glass and most plastics, 


this film does not shatter when abraded, nor become brittle 
when aging. Do you want to make 40, 50 or more pours? Panels 
treated with this remarkable Burke formula, even after 60 
ing cost of equipment ownership. pours, have continued to produce clean marble-like concrete 
Clark Equipment Co., Buchanan, surfaces. On account of its rugged resistance to abrasion, it is 
Mich. excellent, too, for slip form construction. Simply apply two 


coats using the Burke Mohair Roller. Burke Form Coating 


is intended only for raw wood. The performance of the Burke 
Form Coating system can be surpassed by no other form 
treatment. 


as BURKE 


Concreting problems encoun- _ CONCRETE ACCESSORIES, es 


tered and solved in the constr uc- WORLD’S LARGEST STOCK OF VARIED ITEMS FOR CONCRETE CONSTRUCTION 
tion of 16 outstanding stadium 


and auditorium projects in this 
BURKE—2690 Harrison St., San Francisco 10, California 


country and abroad are explained 

in a 20-page publication, MBR- [] Send free brochure on “Burke Form Treatments” (covers the 
’ products described above, plus other form treatments . . . a 

P-12. The role of an admixture total of 6 different products for 6 specialized needs). 

in acquiring the desired handling 

properties of concrete during 

placement and to meet exacting Firm Name 

requirements for hardened con- Address. 


crete is also stressed. Master 
Builders Co., Cleveland 3, Ohio. 


Your Name 








concrete construction / january 1961 





NON-SLIP 
CONCRETE 


INSTALL NON-SLIP AND EXTREMELY WEAR RESISTANT SIDE- 
WALKS AND SURFACES BY APPLYING HARD ABRASIVE GRAINS 


SPARKLING: REGULAR 
‘\’ “NON-SLIP | NON-SLIP \ 


SILICON CARBIDE | ALUMINUM OXIDE 
12/30 14/36 


WMany Uses 
SWIMMING POOLS * SIDEWALKS 
WAREHOUSES * SCHOOL GROUNDS 


RAMPS % STAIRWAYS * ETC. 
FRANK D. DAVIS CO. 


Eastern Office | NIXON, NEW JERSEY © CHarter 9.8191 


for money-saving forming ideas 
get this free book of 
REX Steel Forms 


Modern forming meth- 
ods can save you time, 
trouble and money! 
This big 30-page cata- 
log tells and shows how 
you can profit from 
“assembly-line”’ form- 
ing. It covers all kinds 
—Rex Curb, Curb and 
Gutter, Sidewalk— 
with features...check 
list of types... pictures 
and descriptions...in- 
formation on infinite 
setups. Also, flexible 
forms, road and airport 
forms. This is ‘‘must”’ 
business reading for 
concrete contractors. 


CONSTRUCTION MACHINERY 


GET YOURS NOW! 
See your Rex Distributor or write 
CHAIN Belt Company, 4671 
West Greenfield Avenue, Mil- 
waukee 1, Wisconsin. In Canada, 
CHAIN Belt (Canada) Ltd., 1181 
Sheppard Ave. East, Toronto. 


Write for Bulletin 57-16. 
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portable heater 


A heater with a capacity of 350,000 btu’s per 
hour features a 2-pass stainless steel combustion 
chamber that is said to burn all objectionable 
odor and smoke. Air is supplied by a furnace-type 
blower in place of a fan for positive air circulation 
and quiet operation. Fuel pump, blower and motor 
are coupled direct, eliminating v-belts and possi- 
ble slippage. Heater will operate for 16 hours 
continuously and longer when equipped with 
thermostat. White Mfg. Co., Elkhart, Ind. 


plumb bob 


A solid brass plumb bob has a retractable point, 
spring loaded to absorb impact shocks. The point, 
of hardened steel, is usable at either end for quick 
replacement in the field. No tools are required to 
change the point. A tapered seat assures perfect 
centering of the point and correct balance at all 
times, according to the manufacturer. An auto- 
matic stop permits scribing. The slimmer body is 
said to simplify sighting the point and to reduce 
wind sway. The removable spool cap allows maxi- 
mum cord storage and its polished edges lessen 
cord abrasion. C. L. Berger & Sons, 37 Williams St., 
Boston, Mass. 


seismograph 

Reliable cost estimates without costly drilling 
are made available to design engineers, architects, 
and contractors obtaining subsurface information 
with a miniature engineering seismograph. The 
16-pound electronic instrument provides complete 
information for precisely determining depth to 
bedrock, the presence or absence of bedrock or 
other solid materials, and accurate identification 
of subsurface materials. Geophysical Specialties 
Co., 15409 Robinwood Drive, Hopkins, Minn. 


vibrating compactor 


Compaction on soil equivalent to a 16-ton static 
weight roller is provided by a 13-inch self-pro- 
pelled high frequency machine designed to provide 
compaction in close quarters of trenches, ditches, 
around foundations, and in almost inaccessible 
backfilling operations. Powered by a 4.8 hp air 
cooled engine, and equipped with a separate clutch 
to allow operation with or without the vibrating 
mechanism engaged, compactor propels itself at 
up to one mph in either forward or reverse direc- 
tions, requiring only guidance by the operator. 
Essick Manufacturing Company, 1950 Santa Fe 
Avenue, Los Angeles, Calif. 





crawler crane 


Crawler crane has a lifting capacity of 110 tons 
and can handle booms up to 300 feet in length. 
Photo shows the crane swinging a one-cubic-yard 
bucket of concrete (5,000 pounds) into place with 
a 200-foot boom during placing of aeration tanks 
for Chicago’s new sewage treatment facility. Long 
reach crane enabled contractor to place all con- 
crete for 410- by 290-foot wide rectangular tank 
and 8 circular settling tanks from outside perim- 
eter, without affecting the construction of forms 
and reinforcement. Harnischfeger Corp., 4444 W. 
National Ave., Milwaukee, Wisc. 


SYMONS 


SCAB iie Lae 


Can Be | removal 
Reused pee 
Indefinitely 


can be nailed 
every 1” 0.C. 
'Drives easily into 
hard earth. Can be 
used for practically 
any type of stake 
work. This popular 
item is available 
in 12”, 18”, 24”, 
80”, 36” and 
42” sizes. 


1" beam design 
drives easier, 
holds best 


—sé 


Hi-Carbon 
Alloy Steel 
tough to bend 


Rugged point 
with minimum 
deflection 


@P CLEAR SEAL 


transparent, 

quick drying, 

synthetic liquid 

for CURING, 

SEALING, * t 
HARDENING and DUSTPROOFING interior 
or exterior CONCRETE FLOORS or SLABS 


Applied to newly poured concrete surfaces, 
it prevents rapid evaporation of the gaug- 
ing water thus providing an efficient and 
economical method of curing concrete. 
Paints or adhesives of proved quality for 
asphalt, rubber or other types of resilient 
flooring may be applied over concrete cured 
for a minimum of 28 days with Clear Seal 
without the problem of removal. For further 
information write: 


A.C. HORN COMPANIES 


Subsidiaries & Divisions 


Sun Chemical Corporation 
750 Third Avenue, New York 17, N. Y. 


PSTN ea 


FIX-IT... 
ANTM 


LARSEN-MIX 


Now ...a faster, easier, better way to produce thin, 
self-bonding cement toppings... from feather-edge 
to %”. 

The answer is Larsen-Mix...an entirely new 
type of dry mix cement topping to which you just 
add water, mix and trowel on. Larsen-Mix is not an 
epoxy... not a latex... yet it easily meets the most 
exacting requirements. 

It possesses an amazing compressive strength 


of 4,600 p.s.i., tensile strength of 1,100 p.s.i. and 
bond strength of 490 p.s.i. 


Application of Larsen-Mix is foolproof. Color 
may be added. It is non-toxic, non-fuming, non- 


caustic, vermin-proof. Non-flammable. Contains no 
volatile organic solvents. 

Get Larsen-Mix at your building materials or 
hardware dealer. If he doesn’t have it, write us 
direct for complete information. 


Address Box 5938-S§ 


Ym Ons 


SYMONS CLAMP & MFG. CO. 
4271 Diversey Ave., Chicago 39, Ill., Dept. 


We will send contractors a sample 12”, 18” of 
24” stake if request is received on company 


letterhead. Please include 50c for 12”, 75c for 
18”, $1.00 for 24” to cover cost of postage 
and mailing. 

DN 
en ED 


Address 


Zone___State. 
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LARSEN PRODUCTS CORPORATION Bethesda 14, Md. 


Ina fix...7? 


Use 
LARSEN -MIX! 





WANT MORE INFORMATION ... 


on the products advertised in this issue? 


WRITE OR PHONE... 
the manufacturers listed in the columns below! 


ADVERTISERS INDEX 


Allied Chemical Corp. 

Solvay Process Division 
61 ‘Broadway—New York 6, N. Y. 
HAnover 2-7300 


Burke Concrete Accessories 
2690 Harrison St.—San Francisco, Calif. 
ATwater 2-0840 


Chain Belt Co 
4701 W. Greenfield, Milwaukee, Wis. 
Evergreen 4-3000 


Concrete Transport Mixer Cov. 2 
4985 Fyler Ave.—St. Louis 9, Mo. 
Flanders 2-7800 


Frank D. Davis Co 
3285 E. 26th St.—Los Angeles 23, Calif. 
ANgelus 9-7311 


Dee Concrete Accessories 
670 No. Michigan Ave.—Chicago 11, Ill. 
MOhawk 4-3664 


Economy Forms Corp 
Box 128, H. P. Sta.—Des Moines, lowa 
AMherst 6-1141 


A. C. Horn Companies 
750 Third Ave.—New York 17, N. Y. 
YUkon 6-5500 


Larsen Products Corp 
P. O. Drawer 5938—Bethesda 14, Md. 
Whitehall 2-9200 


Master Builders Co. 
2490 Lee Blvd.—Cleveland 18, Ohio 
ENdicott 1-1820 


To shorten protection time 


UP TO 50%... 


order Solvay Calcium Chloride 
in your ready-mix! ( | 


Sika Chemical Corp 


35 Gregory Ave.—Passaic, N. J. 
PRescott 7-8020 


Symons Clamp & Mfg 13 & 23 
4249 Diversey Blvd.—Chicago 39, Ill. 
Diversey 2-5141 


E. A. Thompson Co. 
1355 Market St.—San Francisco, Calif. 
UNderhill 3-1963 


Viber Company 
726 So. Flower St.—Burbank 22, Calif. 
Victoria 9-2365 


Wyandotte Chemicals Corp 
1607 Biddle Ave.—Wyandotte, Mich. 
AVenue 2-3300 


Your ready-mix supplier can help you keep your 
winter production close to warm weather working 
schedules. Order “Special-Winterized” mix, speci- 
fying 2% Solvay® Calcium Chloride*, heated water 
and aggregate. 
You'll benefit these eight ways: 

(1) Less overtime finishing—faster set. (2) Faster 
form removal—high early strength. (3) Savings in 


llied | 
Mattel a 


SOLVAY branch offices and dealers are located in major centers from coast fo coast. 
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SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N. Y. 


COURTESY OF CATSMAN CO., A LEADING MICHIGAN READY-MIX PRODUCER 


protection time—up to 50%. (4) Less delay between 
operations. (5) More safety through extra cold 
weather protection. (6) 8-to-12% greater ultimate 
strength. (7) Increased workability. (8) You use 
less water and you get denser concrete—more re- 
sistant to moisture and wear. 


Write for Solvay’s 38-p. “The Effects of Calcium 
Chloride on Portland Cement.” 


i *Speeds but does not change the basic action of 
portiand cement. This use of calcium chloride is 
approved by Portland Cement Association, American 
Concrete Institute, Calcium Chloride Institute, lead- 
ing highway departments. 














